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MIRU2* 
(53 bp) 
@K> )LL(<TCGGAGAGATGCCCTTCGAGTTAG GGAGACCGCGACCAGGTACTTGTA 
MIRU20 
(77 bp) 
JL? )@?(MCAGCGAAACGAACTGTGCTATCAC CGTGTCCGAGCAGAAAAGGGTAT 
MIRU23 
(53 bp) 
==L )@=(>CGACCAAGATGTGCAGGAATACAT GGGCGAGTTGAGCTCACAGAA 
MIRU24 
(54 bp) 
M@L )@?(?TCGAAAGCCTCTGCGTGCCAGTAA GCCATGTGAGCGTGCCACTCAA 
MIRU27 
(53 bp) 
M=M )@?(<ACTGATTGGCTTCATACGGCTTTA GTGCCGACGTGGTCTTGAT 
MIRU39 
(53 bp) 
?<K )LL(<GCGCGAGAGCCCGAACTGC GCGCAGCAGAAACGTCAGC 
MIRU4* 
(77 bp) 
M>= )@>(?CCCGCCTTCGAAACGTCGCT TGGACATAGGCGACCAGGCGAATA 
MIRU26 
(51 bp) 
=IJ )@=(>GGGTTGCTGGATGACAACGTGT GGGTGATCTCGGCGAAATCAGATA 
MIRU40 
(54 bp) 
M=? )@?(?GTTCTTGACCAACTGCAGTCGTCC GCCACCTTGGTGATCAGCTACCT 
MIRU10 
(53 bp) 
ML> )@?(<TCGGTGATCGGGTCCAGTCCAAGTA CCCGTCTGCAGCCCTGGTAC 
MIRU16 
(53 bp) 
M@> )@?(?GTGCCGACGTGGTCTTGAT ACTGATTGGCTTCATACGGCTTTA 
MIRU31 
(53 bp) 
<MK )@>(<GTCCAGGTTGCAAGAGATGG GGCATCCTCAACAACGGTAG 
Mtub04* 
(51 bp) 
<LM )@J(=GACTTCAATGCGTTGGA GTCTTGACCTCCACGAGTGC 
ETRC 
(58 bp) 
=<I )L@(?TCGGTCCCATCACCTTCTTA ATTTCGATCGGGATGTTGAT 
ETRA 
(75 bp) 
?>K )@J(<AGTCACTTTCCTACCACTCGTAAC ATTAGTAGGGCACTAGCACCTCAAG 
Mtub30 
(58 bp) 
@@I )@J(@CGGTGGAGGCGATGAACGTCTTC TAGAGCGGCACGGGGGAAAGCTTAG 
Mtub39 
(58 bp) 
MJI )@K(<TGACCACGGATTGCTCTAGT GCCGGCGTCCATGTT 
Qub4156 
(59 bp) 
=>< )MK(@CGTAAGGGGGATGCGGGAAATAGG CGAAGTGAATGGTGGCAT 
Qub11b 
(69 bp) 
<IM )@L(<AGATCCCAGTTGTCGTCGTC CAACATCGCCTGGTTCTGTA 
Mtub21 
(57 bp) 
LIJ )>>>(@AACGCTCAGCTGTCGAT CGGCCGTGCCGGCCAGGTCCTTCCCGAT 
Qub26 
(111 bp) 
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UPGMA* )Radial-Tree(* Unweighted Pair Grouping Method 
using Arithmetic means 
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Locus HGI
MIRU02bn/b
MIRU20 8/b
MIRU23 on/b
MIRU24 bn/b
MIRU27 8c/b
MIRU39 m;/b
*MIRU044/b
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*MIRU10n8/b
*MIRU16</b
*MIRU26 n4/b
*MIRU31mn/b
*MIRU40 co/b
Mtub04 c/b
ETR-C cn/b
Mtub21 /b
QUB11b cn/b
ETR-A mn/b
Mtub30 om/b
Mtub39 mc/b
QUB26 no/b
QUB4156 8/b
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ETR-C 4o/b
Mtub21 oo/b
QUB11b b/b
ETR-A 4o/b
Mtub30 b/b
Mtub39 ;;/b
QUB26 cc/b
QUB4156 4c/b
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Abstract 
Background: Recently it is shown that Mycobacterium tuberculosis Beijing genotype are associated with 
drug resistance. Thus a simple and rapid method is required for identification and differentiation of 
Beijing family isolates. Therefore the aim of this study is to evaluate discriminatory power of different loci 
in both 12 MIRU-VNTR and 15 MIRU-VNTR Methods for Beijing genotype.  
Methods: In total 105 Mycobacterium tuberculosis strains were identified by spoligotyping, then genomic 
analysis was carried out by using 12 and 15 MIRU-VNTR methods. Allelic diversity for each locus was 
calculated using Hunter Gaston Discriminatory Index (HGI).  
Results: With spoligotyping 20 out of 105 isolates (19.05%) belonged to the Beijing family. Investigating 
all strains with 12 and 15 MIRU-VNTR showed that 11 loci were highly discriminative (HGIC0.6) and 
QUB26 had the highest discriminatory power (HGI=0.84). Number of repeats in QUB11b was specific for 
Beijing genotype, and only MIRU16 was highly discriminator for this genotype. QUB26, Mtub21, 
MIRU39, MIRU27, MIRU23 and MIRU26 were moderately discriminator (0.4EHGI<0.6) and other loci 
were poorly discriminator for Beijing strains (HGI<0.4). 
Conclusion: 12 and 15 locus MIRU-VNTR are simple and rapid methods and suitable for differentiation 
of Beijing genotype from other MTB strains, however these two methods are not suitable for 
discriminating Beijing family among themselves. In overall discriminatory power of 15 locus MIRU-
VNTR method was higher than 12 locus MIRU-VNTR. 
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